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LA NG REPORT NO. 1169
Gunfire Qualification Test of Self-Sealing Fuel Cells

le This test was conducted to evaluate the self-sealing perform-
ance of the fuel celils when subjected to an internal pressure of -

! 2 1bs./sqQe in. and subjected to fragmenis from detonated 40mm HEP

| rrojectilas and .50 calibor AP and 20mm practice projectile impacts,

- Upon examination of the first cell tested it was noted that
none of the fragments from the detonatcd 40mm HEP projectile had
‘ penatrated the fuel cell, This was attributed largoly to the thicle
ness of tho surrounding structure and backing material, One 20mm
_ practice and three ,50 caliber AP projectiles ware fired into theo
! fuol cell producing a total of aight wounds, five of which failed
. to seal in the allotted two minutes,

Fragments 1nrlicted a total of six wounds ln the second fuel
cell tested, four of which sealed satisfactorily. Onoc 20mm practice
and thrac .50 caliber AP projoctiles were fired into the fuel cell
zroducins a total of seven wounds, three of which failed to. seal in

ha allotted two minutes,

3. It is concluded thats

A o

T

. a¢ Of the six wounds inflictcd in the fuel cell by fragments,
four exhibited a satisfactory scaling performance,

1 b, 8Soven of the fifteen wounds inflicted in the fuel cells by

«950 caliber AP and 20mm practice projectiles ssaled satisfactorily
in accoruance with tho requiroments of paragraph 4.3.2.2.3.6 o
Military Specification mx.-'r-5578A.
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NPG REPOKRT NO. 1169
Gunfire Qualification Test of Solf-Scaling Fuel Cells

l, AUTHCRITY:

This test was conducted under Bureau of Aeronautics Project
TED No. NPG AE6608, established and authorized by reference (a).

2. RGFERENCESS

a. BUA4ER Rest 1tr her-ae~664 Ser 55586 of 22 April 1953 with
BUCRD First Endorscment of 30 April 1953
b. Military Specification MIL-T-55784

3+ B4CKGRCUNDs

The Firestone Tire and Rubber Company submitted to the Nawal
Froving Ground for gunfire test two sclf-scaling fuel cells amanu~
ggcturod under the sclf-sealing tank deveolopment contract NOa(s)Sl-

3. '

4, OBJECT OF TEST3

As requested by referonce (a) this test was conducted to eval-
uate the self-sealing porformance of tho fuel cells when subjected
to an internal pressure of 2 1lbs./sq. in. and subjected to fragments
from detonatpd 40mm HEP projectiles and .50 caliter and 20mm prac-
tice projectile impacts,

5. FERIOD OF TEST3

a, Date of Project Letter 22 April 1953
b, Date lMatorial Received 5 June 1953
c. Date Commenced Teast 15 June 1953
d. Date Comploted Test 15 June 1953

6. REPRESENTATIVES PRESENT

Mr, L. B. Copple Firestone Tire and Rubber Co,
ifr. R, Fo Wilson Firestone Tire and Rubber Co,

SECURITY iNFORMATION 3




; RESTRICTED NPG REPOKT NO. 1169
i Gunf'ire Qualification Test of Self-Sealinrg Fuel Cells
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RETAILS OF TEST
7. DESCRIPTION OF ITELS UNDER TEST:

a, The subject test specimens are Firestone Tire and Rubber
Ccmpany self-sealing fuel cells, construction No. 1156, and each
has a usable capacity of 150 U, S, gallons, The fuel cells were
enclosed in 75S-T 2luninum panels and employed Swedlow backing
material for additional support and protection.

be The following pertinent data appear on the name plate of
each cell:

Cell Self-Sealing Fuel Aircraft
Construction No. 1156

Serial No, 1169

wWelght - 58 1lbs,

Manufactured by Firestone Tire and Rubber Company,
California Divisicn.

Submitted by Fires:one Tire and Rubber Ccmpany 4-53 in
accordance with the rcquirements of BUAER Contract 51-663F
under authorization, BUAER 1tr Aer-Ae-664-NOAS 51-663

Ser 52768 of 16 April 1953.

8. DESCRIPTION CF TEST EQUIPMENT:

The following equipment was used in conducting this test:

a. Four 40mm HEF (TNT) projectiles, M-2, assembled with tracer
and ik 27 nose fuze modified for static detonation,

be 50 caliber accuracy gun
Ce 50 caliber armor piercing ammunition
de 20mm T~31 aircraft machine gun .
| , 6 20mm practice ammunition
f. Compressor

. g. Iso-octano fuel ‘ )

; RESTRICTED
|
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RESTRICTED NPG REPORT NO. 1159
Gunfire Gualification Test of Self-Se2ling Fuel Cells

9. PROCEDURE:

Each of the two fuel cells was filled to within two inches of
the top with iso-octane fuel and subjected to fragments from
statically detonated 40mm HEP projectiles placed 24 inches from
the outside of the structure, Both fuel cells were also subjcectad
to .50 caliber AP and 20mm projectile impacts, An internal pres-
sure of 2 1lb./sq. in, was applied to the fuel cells throughout the
gunfire test, Tho ambient temperaturc during the test was +73°F,

10, RESULTS AND DISCUSSION3
a. Cell No, 13
(1) 40mm Detonation

Upon examination of the fuel ceil at the conclusion
of the gunfirce test it was noted that none of the fragments from
the detonated 40mm HEP projectile had penetrated the cell. The
failure of the fragments to penctrate the cecll was attribtuted
largely to the thickness of the structure and backing material.

(2) Gunfire Tast:

One 20mm practice and three .50 caliber armor piercing
projectiles were fired into the fuel cell, producing a total of
nine wounds. One of these could not be observed, because the pro-
Jectile did not nenetratc the structure completeiy, and therefore it
was not evaluated, The entranco wounds were designated by number
in order of 1mpact% the oxit wounds by the numbers followed by
an X, Of the eight wounds cevaluated, five were leak at the

" end of the allottcd two minutes 2s follows: 1 - (20mm) leaking

slightly; 1X (20mm) leaking heavily; 2X and 3X (.50 Cal,) leaking
heavily lthe rrojectiles werc stuck in the wounds preventing the
sealant from acting) and 4X (.50 Cal.) leaking moderately,

(3) The cntrance and exlt wounds in the fuel csll are
shown in Figurcs 2 and 3 of Appendix (A), The damage inflicted
to the structure by the detcnatcd 40mm fragments is shown in Fig-
ure 4, and the damege inflicted by the 20mm and .50 caliber projec=-
tile impacts in Figures 5 and 6,

(4) Tabulated results of the test are contained in
Table I of Appendix (B),

RESTRICTED .
SECURITY INFORMATION 5
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RESTRICTED NPG REPCRT NO. 1169
Gunfire Gualification Test of Self-Sealing Fuel Cells

b. Cell No, 2%
(1) 40mm Detonation

‘Three 40mm HEP projectiles were detonated for the
fragmentation test., Fragments from tne first projectile failed
to penotrato the cell, 4 total of six wounds were inflicted in
the fuel cell by fraguents from the second and third projectiles.
Four of the wourds sealed satisfactorily, and two were seeping
slightly at tho end of the allotted two minutes,

(2) Gunfire Test

One 20mm practice projcctiie and three .50 caliber AP
projectiles werc fired into the fuol cell, producing a total of
nine wounds., One of these could not be observed, because the pro-
Jectile failed to ponotrate the structurc completely, and therefore
it was not evaluated, Cf the. seven wounds evaluated three were
leaking at the end of the allotted two minutes as followss 1 -
(20mm) leaking moderately; 1X (20mm) leaking heavily; 3X (.50 Cal. )
seeping siightly.

(3) The cntrance and exit wounds in the fuzl cell are
shown in Figures 7 and 8 of Appendix (A). The damage inflicted to
the structures by the 40mm fragments, 20mm practice and .50 caliber
AP projectile impacts are shown in Figures 9, 10, 11 and 12,

(4) Tabulated results of the test are contained in
Table II of Appendix (B).

RESTRICTED
SECURITY INFORIATION 6




RESTRICTED ' NPG REPOKT NO. 1169
Gunfire (ualification Tcst of Salf-Sealing Fuel Cells

1ll, It is concluded that:

a., Of the six wounds inflicted in the fuel cell by fragments,
four exhivbited a satisfactory sealing performance,

be Seven of the fifteon wounds inflicted in the fuel cells-
by +50 caliber AP and 20mm practice projectiles sealed satisfac-
torily in accordance with the rcequirements of referance (b),.

@
;
t
;:

PART E

T GG TS IR P PRGSO S A PEINTRI.

PISPOSIIION OF MATERIAL

12. The material used in this test will be disposed of as directed
by reference (a).

; RESTRICTED
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RESTRICTED NFG REFORT NO. 1169
Gunfire Gualification Test of Self-Sealing Fuel Cells

The tests upun which this report is based worc conducted by:
E, C. DINGER, JR., Lieutenant Junior Grade, USN
Aircraft Damage Assessment Officer
Aviation Ordnaacs Department

This report was prepared bys
H. P. BRANSCOME, Aircraft Damage Assessment Division
Aviation Crdnance Department

This report was reviewed by:

H. C. DINGER, JR., Lieutcnant Junior Grade, USN
Aircraft Damage Asscssment Officer
Aviation Crdnance Department

J. C. TALLEY, Director of Research
Aviation Crdnance Department

F. A, NUSQOH, Captain, USN
Aviation Ordnance Cfficer
Aviation Crdnance Department

C. C. SRAMBLE, Director of Resszrch, Ordnance Group

AFPROVEDs J. A. EDUWARDS
Captain, USHN

Commander, iNaval Proving Ground
Acting

E. A. RUCKNER
Captain, USN
Ordnance Officer
By direction

RESTRICTED
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RESTRICTED NPG REPORT NO. 1169
Gunfire Gualification Test of Self-Sealing Fuel Cells

TABULATED RESULTS OF GUNFIRE TEST

Preliminary Notes:
l. In the following tadble the following abbdbreviations are

usads
SRH Small round hole
I Leaking heavily
LM’ Leaking moderately
LS Leaking slightly
S8 Seeping slightly
RESTRICTED

SECURITY INFCRMATION ' APPENDIX B
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